Alanine substitution mutations in the DNA binding region of a global staphylococcal virulence regulator affect its structure, function, and stability.
SarA, a winged-helix DNA binding protein, is a global virulence regulator in Staphylococcus aureus. The putative DNA binding region of SarA is located between amino acid residues Leu 53 and Gln 97. Previous studies have demonstrated that residues at positions 84, 88, 89, and 90 are critical for its function. To precisely understand the roles of the DNA binding residues, we have investigated nine mutants of a recombinant SarA (rSarA) along with the rSarA mutants carrying mutations at the above four positions. Of the thirteen mutants, eleven mutants show weaker DNA binding activity in vitro compared to rSarA. As noted earlier, the DNA binding affinity of rSarA was maximally affected due to the mutation at position 84 or 90. Each of the functionally-defective mutants also possesses an altered structure and stability. Additionally, the mutations at positions 84 and 90 have severely affected the formation of hydrogen (H) bonds at the interface between SarA and the cognate DNA. The mutation at position 64 also has perturbed the generation of some interface H-bonds. Therefore, the disruption of H-bonds in the protein-DNA interface and the structural alteration in the protein may be responsible for the reduced DNA binding activity of the mutants.